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FIELD AND BACKGROUND OF THE
INVENTION
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“of the ernk 5 is equal to one-half that of the link 4

forming i1sosceles triangles consisting of the pivot points

16, 11, 15 and 16, 15, 14, respectively.

The present mventlon re]ates to a compass for draw- -

ing a circle.

U.S. Pat. No 2,824,373 dlscloses a well- known asym-

metrical type compass which is used for drawing a
~rather small circle. Though this kind of compass is ad-.

10

Justable to make the center pin portion and the pencil
portion parallel to each other, both hands are required

for adjustment, and it requires a complicated mecha-
msm and causes weakness of the structure. Other
known compasses have other disadvantages.

SUMMARY OF THE INVENTION

- The pivot points 15 and 14 are aligned pdl‘d”e] Lo the
axis A of the sliding rod 6. | -
The carrier 20 1s fixed at a lower position of the slid-
ing rod 6 by washers 23, so as not to be axrally movable
along the axis' A of the sliding rod 6, but it is rotatable
therearound. The sliding rod 6 has a handle 22 secured
thereto at its top, and a pin or needle 24 at its lower end.

"The sliding rod 6 is formed with a thread 25 between

the handle 22 and the carrier 20, and the slider 3 has a

- cooperating thread 17 so that upon rotation of the slid-

~ing rod 6 by turning the handle 22 relative to the slider

15

An object of the preSent 1s to provide a compass =

~which is easy to handle and makes the pin and pencil
portion exactly parallel, or substantially parallel, and
also provides stiffness to the structure. - |
According to the present invention, there is provided
- a compass comprising a pencil portion, a sliding rod
- with a handle, a slider on the sliding rod, two. links
pivotally connected to the slider and to the pencil por-
tion at pivot points substantially defining a' parallelo-
-gram, and a crank pivotally connected to the center of
one of the links and to the sliding rod forming an 1sosce—
les triangle. | - |
- With the above and other ob_]ects and advantages in
~ view, the present invention will become more clearly

understood in connection with the detailed description

25

3, the latter 18 axially moveable along the sliding rod 6.
The shder 3 can be stopped at any position on the thread
25 by locking a knurled locking nut 21. The pencil
portion 1 has a pencil 7 other marking means screwed
imto its lower end. | |

The operatlon of the compass 1s described herelnaf |
[er - | |

To draw a small circle, the shider 3 1s tur_ned and
moved upwardly near handie 22 to provide a desired
radius (distance of the pencil portion 1 from the sliding
rod 6). To set this radius, the slider 3 is fixed to the -

~ sliding rod by the locking nut 21. Then, the needle 24 is
- set on the drawing surface Z, and the pencil portion % is
~ turned in the usual way. To draw a large circle, the
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- of preferred embodiments, when considered with the

| aocompanylng drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an elevational view partly in section of first
‘embodiment of a compass of the asymmetrical type;

FIG.21sa smular v1ew of another embodiment of the

Invention; -
FIG. 3 is an e]evatlonal view of a thlrd embodlment
of the invention;

FIG. 4. is a perspective view of a fourth embodrment
- of the invention; and -

-FIG. §1s an elevatlonal view of a symmetr:ea] com-
pass as a fifth embodiment of the invention.

- DETAILED DESCRIPTION OF THE
- PREFERRED EMBODIMENTS

~ Referring to FIG. 1, a compass according to the
Invention comprises a pencil or drawing portion 1, a
center pin portion comprising a sliding rod 6 and a
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locking nut 21 is loosened, and the slider 3 is moved
down on-the shiding rod 6 which increases the distance
between the sliding rod 6 and the pencil portion 1.

~Again at the desired radius, the locking nut 21 is tight-
~ened. A circle can now be drawn. The sliding rod can

be provided with a scale for reading the adjusted radius
or diameter by the relative movement of the slider 3 on

- the shiding rod 6.
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- slider 3 slidably mounted on the sliding rod 6, parallel

. links 2 and 4 pivotally connected to the slider 3 and to

the portion 1, and a crank 5 pivotally connected to the
~ center of the link 4 and to the sliding rod 6. The pencil
- portion 1 and the slider 3 are connected by the links 2
~and 4 at their ends at pivots 11, 12, 13 and 14 respec-
tively. The distance between the pivot points 11 and 12
1s exactly the same as the distance between the pivot
points 13 and 14 and the length of the two links 2 and 4
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is also same between the respective prOt points 12, 13

and 11, 14. Therefore, a parallelogram is formed by the
- pencil portion 1, the links 2 and 4 and the slider 3. The
crank 5 1s pivoted to the center of the link 4 at pivot
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point 16. The other end of the crank 5 is pivoted to a

carrier ring 20 mounted on the sliding rod 6 at the pivot
| pomt 15. Between the respectwe pivot points the length

As one need only turn the handle 22 and the locking
nut 21 at the top near the handle, the adjustment is
easily accomphlished by one hand. As the compass has
one parallelogram and two isosceles triangles, the pen-
cil portion 1 (axis B) is always parallel to the sliding rod
6 and the structure is stiff and stable at every radius.

The crank 5 may be pivoted to link 2 instead of hnk
4 and/or the carrier 20 may be positioned at the top of
the shiding rod with the slider 3 movab]e axially on the
rod 6 below the carrier 20. |

In the other embodiments the same parts are pro-
vided with the same reference numerals and similarly
functioning but differently shaped parts with primed

- reference numerals, making some repeated description

'unnecessary

- Referring to FIG. 2, fixed prvot point 15 of crank 5’
is fixedly connected with the sliding rod 6. The slider 3'
can only be moved straight along its sliding axis A. This
embodiment permits a very quick adjustment of any
drawing radius. |
A tension spring 8 is diagonally arranged between the

' PWOt points 11’ and 13’ of the parallelogram 1,2', 3", 4

urging the drawing portion 1' radially outwardly.

Spring 8 can also be mounted between the pivot point

_ 15’ and the slider 3'.

A locking mechanism comprises a lever 38 pivotally
connected at pivot point 40 to the slider 3'. One end of
the lever 38 is biased by a compression spring 39
mounted on the slider 3’ such that the cammed other
end of the lever 38 acts with its cam against the sliding

rod 6’ against the action of the spring 8 on the slider 3’
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which spring increases the engaging force. The com-
pression spring 39 only serves to msure that the cam of
the lever 38 acts against the sliding rod 6'.

In operation, to increase the radius of the compass the
upper projecting end of the lever 38 is merely sensi-
tively pressed with a finger of one hand. The drawing
pencil 1s then automatically moved by the spring force
of the spring 8 radially outwardly while the slider 3
moves down towards the drawing plane Z. The slider 3’
1s immediately locked by releasing the pushed-in lever
38.

To decrease the radius of the compass, the slider 3
need only be lifted, i.e. with two fingers of one hand,
against the force of the spring 8, because of the decreas-
ing {rictional force of the cam of the lever 38 against the
rod 6'. This releases the slider 3' automatically for up-
ward movement, without the need for a person to touch
the upper projecting arm of the lever 38. After the
person releases the slider 3" at the desired radius the cam
by the lever 38 locks the shder 3’ in position holding the
desired radius. This embodiment provides a one-way
lock which shides up even when “locked™.

The tension spring 8 can also be arranged between
the closer pivot points 12 and 14 instead of between the

prvot points 11 and 13'. In this embodiment the drawing

- portion 1' 1s urged radially inwardly and the locking
mechanism 38 and 40 must be arranged to act in the
oppostte direction. -

FI1G. 2 further shows a cam guide 10 formed on the
drawing portion 1’ extending along a circular arc with

- respect to the pivot point 11. A sliding block 9 shdably |

engages the cam guide 10. The corresponding end of
the link 2" 1s pivoted at pivot point 12’ to the sliding
block 9. Accordingly the drawing portion 1' can be
swiveled such that the pencil point can be turned

toward the pin 24 when drawing small circles. It is
enough to provide a certain friction between the sliding

block 9 and the cam guide 10; an additional clamping
device is not absolutely necessary. For drawing even
smaller circles a drawing pencil can be screwed at axis
C of an additional lever 26 which lever is rotatable
around axis B such that the pencil point can approach
the point of the pin 24.

As shown in FIG. 3 for drawing small circles the
parallelogram 1s slightly off a perfect parallelogram
shape. One member of the parallelogram linkage 1", 2",
3", 4" (for example, the distance between pivot points
13" and 14"') must be chosen a little shorter than the
distance of the opposite points 11" and 12".

A cylindrical plate 25 is rotatably mounted on the
slider 3" and the pivot point 13" of the upper link 2" is
eccentrically pivoted on the plate 25. For adjusting the
plate 25 in the slider 3", simply a certain friction is
provided between the slider 3" and the plate 25.

The operator can now adjust to the exact parallelo-
grapm shape (1''-4"") as shown in solid thick lines. When
drawing circles of large or small diameter the operator
can change 1ts adjustment. In the approximately paral-
lelogram form, circles of even greater diameter (and
smaller diameter, as shown in dashed lines) can be
drawn. The tip of the drawing pencil 7 now moves
along an elliptically curved path of great curvature into
its radially outward position, as shown in thin solid lines
(at the left side of FIG. 3).

In FIG. 3 the slider 3" 1s provided with a button 19 on
1ts upper side for the purpose of simple handling. The
button 19 can be designed as a push-button including a
clamping device (not shown) for quickly adjusting the
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slider 3" on the sliding rod 6”. The fixed pivot point 15
1s arranged on a carrier 20" which 1s adjustably
mounted on the sliding rod 6" by a locking screw 18.

Referring now to FIG. 4 a perspective view of a
compass of the asymmetrical type is shown. The crank
5"" and hinks 2", 4" practically are provided in double
arrangement on both sides, respectively, for optimum
stiffness. The pivot points 13" of the upper pair of rods
2""engage with their pins selectively into corresponding
bores, one of which is referenced as bore 27, such that
the connection of both rods 2’ can be changed from an
exact parallelogram to the approximate parallelogram
shape of the linkage 1"'-4""". A spacer screw 28 secures:
the engagement of the rods 2 in the bores and serves for
increased stiffness of the entire guide linkage 1" to 6’
For drawing circles of small diameters, alternatively a
cam guide as described in FIG. 2 can be provided.

In FIG. 4, the slider 3" does not generally need any
clamping device for adjusting the drawing radius. Be-
cause of the exactly straight (parallel) motion guide of
the drawing portion 1" relative to the shding rod 6"
any reaction force acting on the drawing pencil 7 can-
not move the shder 3"’ along the slider rod 6’’'. Also 1n
the approximate parallelogram shape, the dewviation
from the straight motion guide 1s only small, such that a
certain sized friction between the slider 3" and the
shiding rod 6’ keeps the entire guide linkage 1’ to 6"
In its adjusted position.

FI1G. 5 shows a compass of the symmetrical type.
Two parallelogram linkages as described in FIG. 1 are
arranged with mirror symmetry to each other having a
common shder 3" shidably mounted along the elon-
gated axis A of the sliding rod 6""" having a compass
handle 22 rigidly connected thereto. The slider 3" is

again arranged near the handle 22, and the fixed pivot
points 15" of both cranks §”’ are connected in a double

joint 153" on the carrier 20”"" which is axially fixed on

an end of the sliding rod 6"’ facing the drawing plane
Z. The handle 22 can be easily overlapped by one hand
of a person to adjust the slider 3"" which is relatively
near the handle for adjusting any circle radius. The pin
or needle 24 1s mounted in a coupler 1a. This arrange-
ment allows one to draw circles of double diameter
while the compass handle 22 1s guided along a circle
around the pin 24 while drawing.

Either both of the four-bar linkages 1", 2"'", 3""",
4", as shown, or only the four-bar linkage for the
drawing portion 1 may be designed adjustable from its
exact parellelogram to an approximate parallelgram
shape for drawing circles of small diameter. For this an
adjusting mechanism is provided comprising a sliding
block 29 slidably arranged in a linear guide 30 formed in
the shder 3. The links 2""' are pivoted at pivot point
13" to the shiding block 29 which allows a common
change of both four-bar linkages 1""-4"""" from their
exact parallelgram forms, shown in solid lines in a posi-
tion for drawing circles of greater diameter, into its
approximate parallelogram form, shown in dashed lines
in a position for drawing small circles. Both positions of
both four bar linkages 1", 2", 3""", 4'""" are again ad-
justed by a certain sized friction between the sliding
block 29 in its guide 30.

By a symmetrical arrangement of the guide linkages
1" to 6”", forces on the top of the handle 22 acting
together with their reaction forces at the points of the
drawing pencil 7 and the pin 24 in the case of an exact
straight line motion guide, cannot move the slider 3"
along the sliding rod 6. In the case of an approxi-
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mately straight line motion guide, for drawing circles of
- small diameter, the line-curves of the drawing portion 1
and the coupler 1a deviate only insignificantly from a
straight line motion guide. Therefore, a certain friction
~ force acting between the slider 3" and the sliding rod 3
67" 1s also sufficient to adjust the selected circle radius
~of both guide linkages 1" to 6"""".
- The links 2" and 4" as well as the cranks 5" of
both guide linkages practically again are provided on
both sides of the drawing portion 1, the coupler 1a, the 10
shider 3"" and the carrier 20”", as described before In
‘reference to FIG. 4.
What I claim is:
1. A compass, comprising
a sliding rod with a handle at an upper end
a drawing portion adapted to be connected with a
- markig means for drawing, |
- a slider axially movably mounted on said shdmg rod :
two links pivotally connected adjacent respective
~ends thereof to said slider and to said drawing
“portion at respective first pivot points forming at
~ least approximately a parallelogram, and
a crank operatively pivotally connected adjacent
respective ends thereof to said sliding rod and to a
center of one of said links at respective second
pivot points, the crank having a length between
~ said second pivot points equal to half the length of
said one lmk between sald first pivot points of said
one link. |
2. The compass according to claim 1, wherein
said sliding rod defines an axis coinciding with said
handle as well as with a sliding axis of said slider,
said handle being axially elongated.
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~ 3. The compass according to claim 2, wherein 35

said first pivot points form approximately the paral-
lelogram such that a bottom of said drawing por-
tion points toward a bottom point of said shdmg
rod for drawing circles of small diameter.

I:I

."_‘I"'J”u:‘:,"

pnsmg
means for adjusting said first pivot pomts mto sald |
apprommate parallelogram.
5. The compass according to claim 2, wherein

- said slider is between said hand]e and the one of sﬁid 45

‘second pivot points which operatively pivotally
connects the crank to said sliding rod.

6. The compass according to claim 5, wherein

said one of said links is a closest of said links to the

‘one of said second pivot points which operatively 50

pivotally connects the crank to said shding rod.
7. The compass according to claim 2, wherein
~said sliding rod passes through said slider.
8. The compass according to claim 7, wherein
said sliding rod and said slider are formed with 000p-' 55
erating screw threads, |
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4. The compass according to claim 3, further com- 40 '
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a ring axially fixed and rotary mounted on Sdld shding
rod, |

the one of said second pivot points which Operatively

pivotally connecla the crank to s.;ud shiding rod 1S
on said ring. |
9. The compass according to claim 7 wherein

~ said sliding rod is pmwded with scale means for read-

mg exact values of spacing of said drawmg portion
from said sliding rod.
10. The compass according to claim 7, further com-

prisin g

spring means between said two links for biasing said
- drawing portion in one active direction and said
shder m another active direction, and
releasable locking means for locking said slider on
sald sliding rod against the active direction of said
spring means on said slider.
11. The compass according to claim 1, further com-

prising
20

a coupler having a point at a bottom thereof,
two second hinks pivotally connected dd}dtent re-
spective ends thereof to said slider and to said cou-
- pler at respective third pivot points forming at Jeast

- approximately a parallelogram, and

a second crank operatively pivotally connected adja-
cent respecfive ends thereof to said sliding rod and
to a center of one of said second links at respective
fourth pivot points, the second crank having a
length between said fourth pivot points equal to |
half the length of said one second link between said
“third pivot points of said one second link.

12. The compass according to claim 11, wherein

both of said first pivot points and respectively of said
‘third pivot points form approximately said paraliel-
grams such that a bottom of said drawing portion
points toward said point of said coupler for draw-
ing circles of small diameter. |

13. The compass according to claim 12, comprising

‘means for adjusting said first and third pivot points

~into said approximate parallelograms.
14. The compass according to claim 11, wherein

- said slider 1s between said handle and the one of said

second pivot points which operatively pivotally
connects the first-mentioned crank to said sliding
rod and the one of said fourth pivot points which
operatively pivotally connects said second crank to
sald shding rod.

- 15. The compass according to claim 14,

sald one of said first-mentioned and second links is a
closest of said first-mentioned links and of said
second links, respectively, to the one of said second
pivot points which operatively pivotally connects
the crank to said sliding rod. |

16. The compass according to claim 11, wherein

said sliding rod passes through said slider.
* * ¥ * _*
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